Age-dependent rat retinal ganglion cell susceptibility to apoptotic stimuli: implications for glaucoma.
This paper seeks to investigate differences between the neonatal and adult retinal ganglion cell populations to apoptotic death stimuli. DESIGN AND SAMPLES: In vitro and ex vivo paradigms involving P6 and P60 Sprague-Dawley rat retinal explants and retinal ganglion cells were employed. Postnatal day 6 (P6) and 60 (P60) Sprague-Dawley retinal ganglion cells and retinal explants were either serum starved or subjected to excitotoxicity using calcium ionophore A23187. Apoptosis was detected in both models using terminal dUTP nick end labelling. Expression of Apaf-1, active caspases-3 and 9 in P6 and P60 retinas, and in the ganglion cell layer was examined using Western blotting. In both the dissociated retinal ganglion cell and retinal explant models, P60 retinal ganglion cells were significantly less susceptible to excitoxicity and serum starvation than their P6 counterparts. Western blotting indicated that active caspase-3 and Apaf-1 are downregulated in the Sprague-Dawley rat retina at P60 compared with P6. We demonstrate that neonatal Sprague-Dawley retinal ganglion cells are more susceptible to glaucoma-related death stimuli than their adult counterparts in dissociated retinal ganglion cells and axotomized retinal explant models. It is apparent that these different retinal ganglion cell populations are inherently designed to react differently to death stimuli. Thus caution should be exercised when noting the high susceptibility of neonatal retinal ganglion cells to glaucomatous death stimuli.